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. Furthermore the phase separation as seen by a single chain can be studied, which is possible to study by computer simulation [5] on which we comment later.
Calculation of the screened potential.
As a simple example a binary polymer blend containing A and B species is considered.
The partition function can be written in terms of functional integrals [6] where NA, NB are the chain lengths of the A and B system respectively, n is the [6] This defines now the entire effective A system. But note that these chains are screened among themselves, and in order to find the final effective Hamiltonian for a typical A chain RA (n) we have to integrate over all A chains except one. This procedure leads in a standard way [6] Spatial dependence of the screened potential.
In order to simplify the algebra we consider a special symmetric case, i.e. NA = NB = N, VAA = VBB = V, and vlB=V2 -2XFV, which contains already the important features. The structure factor can be approximated by [6] The spatial dependence of the screened potentials is then (repulsive) for all k when XF XB, i.e. the chain will be extended. At XF= XB the potential will be zero and we will have an "ideal size" in the blend, very similar to the 0-point in solutions. As XF -Xo, the screened potential becomes increasingly attractive and the chain "collapses" to an environment of A monomers at XOXF. This effect can be studied by perturbation theory, since we work in a dense system and we do not have to worry about changing in critical exponents. We follow reference [6] for the calculation. The structure factors are approximated by equation (12) again.
The first order perturbation of the end to end distance is given for long chains (see [6] ) for the symmetric case It turns out that this integral is singular for k ---+ 0. But note that comes from the fact that we used infinite long chains (compare the approximations in references [6] ). This singularity can be removed by a (soft) cut off in the form This simplifies the remaining integral and the final answer is given by which is our central result. The radius of gyration contains two terms. The first one is the classical result of Edwards [2] . The second one is the effect of the blend and indicates the "pre-transition" to a 8- [2] and another one of opposite sign with a range determined by (xo -XF) -1/2 , i.e. the distance from the Flory interaction parameter from the spinodal. Calculation of the radius of gyration predicts a "pretransition" before the phase separation is achieved when the coil assumes an "ideal" size. This should be seen in neutron experiments using selective deuteration for one species. « It has been recently reported by a computer simulation that similar effects have been observed in polymer solutions which contain polymers in binary solvent [7] . This is a essentially a three component system. Nevertheless [8, 9] .
